Objective
=========

Opioid and illicit substance abuse continues to have major public health implications in the state of West Virginia. By analyzing the Emergency Medical Service (EMS) utilization history of drug overdose decedents, opportunities to improve surveillance of fatal and non-fatal drug overdoses can be identified which can help lead prevention efforts of fatal drug overdoses in the state.

Introduction
============

West Virginia continues to lead the nation in drug overdose deaths per capita. In 2016, the age-adjusted rate of drug overdose deaths was 52 per 100,000 \[[@r1]\]. In the same year, there were roughly 64,000 overdose deaths in the United States, a 21.5% rate increase from 2015 \[[@r1]\]. The drug overdose epidemic in West Virginia has taken a significant toll on individuals, families, communities, and resources.

As part of a rapid response plan to help reduce the burden of overdose deaths, the West Virginia Department of Health and Human Resources conducted an investigative report to study 830 overdose related deaths that occurred in 2016 and identify opportunities for intervention in the 12 months prior to death. Utilization of EMS among decedents was analyzed to determine demographic differences between decedents at different time points of EMS contact: EMS contact at death only; EMS contact 12 months prior to death only; and both EMS contact at death and 12 months prior to death.

Methods
=======

A list of decedents that had died in 2016 from a drug overdose was obtained from the West Virginia Vital Registration Office and then matched to EMS ambulance run data. The inclusion criteria for this decedent sample were: state residency, drug overdose as the primary cause of death, and a history of EMS utilization. Overall, 588 West Virginia overdose decedents were identified for analysis.

Drug classes, identified by forensic toxicology reports, and demographic information including gender, age, race, marital status, education level, and occupation of each decedent were analyzed to identify trends related to overdose deaths.

A 'death run' was defined as an EMS run that occurred within 48 hours of death. A 'prior EMS run' was defined as an EMS run that occurred within 12 months prior to death.

Results
=======

Among decedents with an EMS contact, 50% (N=295) of decedents' only contact was at death. Of the remaining half of decedents with an EMS contact: One-third (N=195) had both a previous EMS run in the 12 months prior to death and at death; and 17% (N=98) of decedents only EMS contact was in the year prior to death that was not a fatal run ([Table 1](#t1){ref-type="table"}).

###### EMS History of 2016 Overdose Decedent Population

  --------------- ----------------------------------------- ------------------------------------- --------------------- --------------------------------------------------- ---------------------------------- -------------------------------------------------------------------
                      All Drug Overdose Decedents (N=830)   West Virginia Population (Ages 15+)   EMS Run --\           EMS Run -- Within 12 months prior to death (n=98)       EMS Run --\                      EMS Run -- Within 12 months prior AND within 48 hours of death\
                                                                                                  Any History (N=588)                                                       Within 48 hours of death (n=295)     (n=195)

  Sex                                                                                                                                                                                                          

  Males                67.11%\                                 51.00%\                               70.40%\            16.84%\                                                    52.55%\                       30.61%\
                        (557)                                 (912,270)                               (392)             (66)                                                       (206)                         (120)

  Females              32.90%\                                 49.00%\                               71.80%\            16.33%\                                                    45.41%\                       38.27%\
                        (273)                                 (933,822)                               (196)             (32)                                                       (89)                          (75)

  Total              100.00%\                               100.00%\                                 70.80%\            16.67%\                                                    50.17%\                       33.16%\
                     (830)                                  (1,846,092)                               (588)             (98)                                                       (295)                         (195)

    Age (years)                                                                                                                                                                                                

  15-24              6.62%\                                    13.00%\                               56.36%\            6.45%\                                                     64.52%\                       29.03%\
                     (55)                                     (235,043)                              (31)               (\*)                                                       (20)                          (\*)

  25-34                22.65%\                                 12.00%\                               67.02%\            18.25%\                                                    43.65%\                       38.10%\
                        (188)                                 (218,633)                               (126)             (23)                                                       (55)                          (48)

  35-44                28.67%\                                 12.00%\                               72.27%\            13.37%\                                                    54.07%\                       32.56%\
                        (238)                                 (228,148)                               (172)             (23)                                                       (93)                          (56)

  45-54                25.42%\                                 14.00%\                               79.15%\            16.17%\                                                    52.10%\                       31.74%\
                        (211)                                 (252,328)                               (167)             (27)                                                       (87)                          (53)

  55-64                14.22%\                                 15.00%\                              71.19%\             22.62%\                                                    45.24%\                       32.14%\
                        (118)                                 (269,885)                             (84)                (19)                                                       (38)                          (27)

  65 +               2.41%\                                    18.00%\                              44.40%\             50.00%\                                                    10.00%\                       25.00%\
                     (20)                                     (328,124)                             (\*)                (\*)                                                       (\*)                          (\*)
  --------------- ----------------------------------------- ------------------------------------- --------------------- --------------------------------------------------- ---------------------------------- -------------------------------------------------------------------

\*data suppressed due to low count

There were gender differences in EMS utilization among male and female decedents at death run only, 12 months prior to death only, and at both time points. When comparing time points, the largest percentage of EMS contact among males and females occurred at death run only; although males (53% n=206) had more contact with EMS at death run only compared to females (45%, n=89). However among those that had utilized EMS at both time points, females had more encounters with EMS (38.3%, n=75) than male decedents (30.61%, n=120) ([Table 1](#t1){ref-type="table"}).

Decedents aged 15-24 years (64.5%, n=20) had the largest percentage of EMS utilization at death run only compared to the other age groups. Decedents aged 65 years and older of prior EMS runs (50.0%), compared to other age groups ([Table 1](#t1){ref-type="table"}).

Of the decedents that received at least one naloxone administration in their EMS history (n=178), decedents that utilized EMS at both time points received the largest administration at 44% (n=80). This was followed by 41% (n=73) of decedents that had EMS contact at death only.

Conclusions
===========

For half of the decedents analyzed, their only encounter with EMS was associated with their death. This could be explained by the type of drugs that contributed to their deaths, as stronger illicit and/or pharmaceutical drugs such as fentanyl, contributed to more overdose deaths in this population than other drug types \[[@r2]\]. Although decedents aged 15-24 years had highest EMS contact at death run only, illicit drugs were more commonly found in this particular group than other age groups \[[@r2]\].

Evidence has shown that a prior non-fatal overdose in the past, increases the risk of a fatal overdose in the future \[[@r3]\]. One-third (n=195) of decedents in this analysis had both a prior contact with EMS in the year before death and within 48 hours of death. However, it is unknown whether their previous contacts with EMS was associated with an overdose. Further investigation into chief complaints of EMS runs would need to be done to assess the association between prior EMS contact due to a non-fatal overdose and risk of a subsequent fatal overdose.

In this analysis, women had a larger percentage of EMS contact at both time points than men. Studies have indicated that women are more at risk than men for having a fatal overdose \[[@r4]\]. One possibility is that the concurrent use of opioid prescription and illicit drugs, occurs more often among women than in men elevating their risk of having non-fatal and fatal overdoses.

Identifying high-risk individuals with previous overdoses can help to minimize the gap between overdose and accessibility to treatment services. As part of the rapid response plan, the West Virginia Drug Control Policy Act was passed to improve drug overdose surveillance and help strengthen response \[[@r5]\]. The policy enacted the creation of a central repository that will store drug overdose information, making drug overdoses a notifiable condition.
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